Recent structural and geophysical studies conducted along the northern Caribbean plate boundary, at sea and on land, have led to a precise description of the geometry and the tectonic regimes along this major transcurrent zone which separates the Caribbean and North American plates. In order to interpret its tectonic features in terms of plate motion, we use a simple numerical model of strike-slip faulting to test previously proposed kinematic models and to compute new motion parameters. We show that none of the previously proposed models correctly accounts for the observed deformation along the whole plate boundary. On the basis of the deformation pattern obtained from geological data we compute a motion parameters set that integrate rigid plate rotation and "a plate boundary zone deformation component." Our results show that the deformation along the northern Caribbean plate boundary zone is controled by regional kinematics (i.e., the Caribbean/North America relative motion) rather than by local effects (e.g., small block rotation, intraplate deformation).
and the high and prominent topography on the northern side of the fault zone suggest significant active transpression in this area [Burkart, 1983] . The geometry of the fault Transcurrent plate boundaries are defined as segments of small circles around a rotation pole, along which the relative motion of both plates is purely strike-slip [ Wilson, 1965; Morgan, 1968] . Since this theoretical definition, many studies, on land and at sea, have shown that transpression (resuiting in en •chelon folds, reverse and thrust faults, uplift), transtension (resulting in initiation and subsidence of elongated basins), and pure strike-slip can occur along the same transcurrent plate boundary [Sylvester, 1990] . The distribution of these various tectonic regimes is related to (1) geometric effects which can be divided into local (fault geometry, i.e., its relays or bends) and regional effects (relative motion along the main fault, i.e., the kinematics of the fault); and (2) mechanical effects (variations of thermodynamical behavior of the lithosphere with depth and along the fault strike).
In the following, we consider a plate boundary zone cutting a lithosphere of constant physical properties along its whole strike and thus use a lithosphere of homogeneous theology. Consequently, the model will not take mechanical effects into account. We thus consider that the strain distribution within the strike-slip zone is essentially due to the combination of local and regional geometrical effects. The transcurrent plate boundary model becomes a simple "three clues enigma", defined by its geometry, its kinematics and the various strain regimes along it. The objective of this work is to link quantitatively these three "clues" in two different ways (Figure 2 
Dej'ormation Parameters
In order to compare observed and calculated strain, we make the following assumptions:
1. The deformation is finite, homogeneous and continuous (without dislocations).
2. The deformation regime along the strike-slip fault zone is the combination of pure shear and simple shear (see equation (1) below).
3. The vertical distribution of matter is conserved during deformation (i.e., every motion creates deformation that can be observed on the surface). We will thus consider the deformation in an horizontal plane; i.e., we make a plane strain approximation.
4. The fault zone exhibits no volume change and is laterally confined (no stretch along the zone); thus, shortening (or elongation) of a given volume perpendicular to the tran- 
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Simplified principles of the methods presented in this mathematical expressions, we consider its sides parallel to the X,Y, and Z axes (Figure 3a) . Since the deformation regime is assumed to be the combination of pure shear and simple shear, the general expression of the strain tensor E, assuming an isovolume deformation with no length variation Mong the X axis, is given by They suggest that the Caribbean plate has broken up into four subplates and that its composition (mainly transitional crust) makes it prone to ductile deformation. In this hypothesis, the equations of rigid plate kinematics would be unable to solve for a unique rotation parameters set for the Caribbean plate motion. Before making any definitive conclusion, our next step is thus to answer the question "does a rotation parameter set exists that can fit the observed deformation pattern along the entire northern Caribbean plate boundary?"
In the following, the observed deformation in the plate boundary zone is taken into account to calculate new kinematic parameters for the Caribbean/North America relative motion. If a single motion parameter set can be found, which is able to describe the whole plate boundary deformation pattern, we can consider that it represents the actual motion between both plates, i.e. the combination of the rigid plate rotation component and of a "plate boundary deformation" component. The existence of such a parameter set would be a contribution to a direct relation between overall plate kinematics and plate boundary zone deformation.
CALCuLATION OF INSTANTANEOUS MOTION PARAMETERS

General Principle
We built the deformation model displayed on the Figure   7 based on the current knowledge of the northern Caribbean tectonics. An areal strain value (S) was assigned to each digitized fault segment. Since this deformation model will be used in the computations as a reference for relative quantitative comparisons, the absolute value given to each fault segment has no significance. However, the relative height of the histogram bars for the successive fault segments represents as closely as possible the observed tectonic pattern along the plate boundary. Each strain value can be weighted by an error coefficient (e• in equation (13)), which allows us to discard in the computation fault segments whose strain regime is poorly constrained (lack of structural data or ambiguous tectonic interpretation). The model we obtain (Figure 7) represents as accurately as possible the actual present-day tectonic pattern along the whole plate boundary. The computation consists of calculating one theoretical deformation model for each of n possible rotation poles located at the nodes of a given latitude/longitude grid. The comparison between each of these computed models and the constructed one is quantified by a residual mean square (rms) function based on the difference between the computed areal strain values (Scomp,i in equation (13)) and those imposed in the constructed model (S½o,s,i in equation (13) The values obtained at each latitude/longitude node are then gridded and contoured to establish an iso-rms map. It is assumed that the most accurate motion parameter set corresponds to the minimum rms value. Moreover, the iso-rms contours give a confidence surface associated with this rotation pole, bounded by the rms value calculated using the best fitting rotation parameters, assuming that all errors on the constructed model axe equal to zero.
It is to be noted that this approach is not based on the fit of more parameters than in classical kinematic calculations. As a matter of fact, the rms is only a function of fault segment azimuth, fault segment location, and rotation pole location (parameters contained in F, D and O (see equation (12)). On the contrary, the accuracy of our model is based on the integration of numerous observed str•ictural data distributed along the whole plate boundary trace.
Application to Present-Day Motion of the Caribbean plate
Relative to North America We applied the above described method to the northern Caribbean plate boundary using the following data:
1. The main strike-slip fault was digitized in 86 segments (k in equation (13) Figure 7 . It takes into account all the available geological information deduced from published and unpublished data. All the references that we used are cited in the previous discussion. We also refer the reader to Mann et al. [1991] for a summary of the available geological data along the northern Caribbean plate boundary. We tested the motion parameters calculated in this work using the process described in the first part of this paper. 
The constructed deformation model is displayed in
The linear velocity used is
